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PREFACE 

This  State-of-the-Art  Report  was  prepared  by  the  Thermophysical  and 
Bleetroaie  Properties  Information  Analysis  Center  (TEPIAC) ,  a  Department  of 
Defense  (DoD)  Information  Analysis  Center.  This  Center  is  operated  by  the 
Center  for  Information  and  Numerical  Data  Analysis  and  Synthesis  (CINDAS) * 
Purdue  University,  Vest  Lafayette,  Indiana  47906,  under  Defense  Logistics 
Agency  (DLA)  Contract  DLA900-79-C-1007 .  The  Government  Administrative  Manager 
for  TEPIAC  is  Mr.  J.F.  Pendergast,  Program  Manager  for  Information  Analysis 
Centers,  Defense  Technical  Information  Center  (OTIC).  Cameron  Station, 
Alexandria,  Virginia  22314.  TEPIAC  is  under  the  technical  direction  of  the 
Army  Materials  and  Mechanics  Research  Center  (AMMRC) ,  Vatertovn,  Massachusetts 
02172,  with  Mr.  David  V.  Seitz  as  the  Contracting  Officer's  Technical  Repre¬ 
sentative.  The  Contract  was  issued  by  the  Defense  Bleotronios  Supply  Center, 
Dayton,  Ohio,  with  Ms.  Sara  M.  Williams  as  the  Contracting  Officer. 

This  report  presents  the  numerical  data  and  technical  information  on  the 
specifio  heat  of  British,  Czechoslovakian,  French,  German,  Japanese,  Polish. 
Romanian,  and  Swedish  stainless  steels  and  constitutes  a  valuable  source  of 
data  and  information  for  engineers  and  scientists  in  the  DoD  community  who  have 
a  need  for  such  data  and  information  in  their  evaluation  and  studies  programs 
on  foreign-made  weapons,  equipment,  instruments,  etc.  This  work  should  also  be 
useful  to  other  engineers  snd  scientists  working  on  various  progrsms  who  have  a 
need  for  information  on  these  stainless  steels. 

As  TEPIAC  maintains  in-depth  cognizsnce  of  the  world  literature  on  mater¬ 
ials  properties  on  a  continuing  basis,  new  data  and  information  on  these  stain¬ 
less  steels,  when  available,  are  constantly  being  added  to  the  TEPIAC  file. 

The  author  wishes  to  acknowledge  the  valuable  assistance  of  Ms.  Diane  M. 
Coffing  in  organising  and  typing  this  report. 


Vest  Lafayette,  Indiana 
August  1983 


C.  T.  Ho 

Director.  TEPIAC/ CINDAS 
Purdue  University 
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This  report  reviews  end  presents  the  numerical  date  end  technicel  infone- 
tion  on  the  specif ie  heet  of  8  British,  2  Czechoslovakian,  2  French,  20  German, 
3  Japanese,  2  Polish,  1  Romanian,  and  2  Swedish  stainless  steels.  Recommended 
values  for  the  specific  heat  of  a  number  of  these  steels  are  also  given,  when - 
ever  possible.  In  many  cases,  an  attempt  has  been  made  to  match  these  steels 
with  the  equivalent  steels  having  AISI  designations. 

Recommendations  of  the  specific  heat  valnes  were  made  in  many  cases  based 
on  the  analysis  of  the  data  for  that  particular  stainless  steel.  Validity  of 
the  reported  data  were  also  checked  by  comparing  them  with  the  data  on  the 
equivalent  AISI  steels  and,  in  a  few  eases,  with  the  calculated  values  using 
the  Copp-Neuaann  mixing  rule. 

Key  Words:  Specific  heat,  stainless  steels,  thermodynamic  property,  British 
stainless  steels,  Czechoslovakian  stainless  steels,  French 
stainless  steels,  German  stainless  steels,  Japanese  stainless 
steels,  Polish  stainless  steels,  Romanian  stainless  steels,  Swedish 
stainless  steels,  AISI  equivalent  stainless  steels. 
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1.  INTRODUCTION 


The  principal  objective  of  tbie  report  on  the  'Specific  Heat  of  British, 
Czechoslovakian,  French,  German,  Japanese,  Polish,  Roaanian,  and  Swedish 
Stainless  Steels'  is  to  provide  engineers,  metallurgists,  and  scientists  easy 
aeeeaa  to  the  numerical  data  and  technical  information  on  the  specific  heat  of 
these  stainless  steels.  It  also  provides  a  key  to  quickly  establish  the  chem¬ 
ical  composition  of  a  large  number  of  stainless  steels  commonly  used  in  these 
eight  countries  as  veil  as  their  AISI  equivalents. 

Data  and  information  on  these  stainless  steels  are  published  constantly. 
This  report  represents  the  first  attempt  of  its  kind  to  present  the  data  and 
information  on  the  specific  heat  of  technologically  important  foreign  stainless 
steels  available  in  the  open  literature.  Information  and  numerical  data  on  the 
Soviet  stainless  steels  has  been  published  in  TEPIAC/CINDAS  Report  67. 

The  search  for  the  specific  heat  of  these  stainless  steels  (with  Cr  2  12%) 
uncovered  the  data  for  many  steels.  During  the  course  of  this  investigation, 
it  vaa  observed  that  many  of  these  steels  are  compositionally  nearly  equivalent 
to  many  U.S.  stainlesa  steels. 

The  atainleaa  steels  covered  in  this  report  are  identified  by  their 
standardised  designations  vhere  available,  otherwise  by  the  common  name.  For  . 
instanoe,  British  stainless  steels  are  designated  by  those  established  by  the 
British  Standard  Institute  (BS) ;  French  stainless  steels  by  the  Association 
Franeaise  de  Normalisation  (AFNOR),  Vest  German  steels  by  the  Deutsches 
Institut  fur  Normung  (DIN),  and  so  on.  The  listing  of  the  stainless  steels 
appearing  in  this  report  is  arranged  in  an  alphabetic  ordering  of  the  designa¬ 
tion.  In  many  oases,  an  attempt  has  been  made  not  only  to  match  other  designa¬ 
tions  with  the  standardized  designations,  but  also  to  match  them  with  AISI 
stainless  steel  designations.  This  type  of  comparison  is  most  useful  to  derive 
speoific  heat  values  for  a  number  of  technologicaly  important  stainless  steels 
for  which  experimental  data  are  not  available. 

In  Chapter  2,  data  and  information  for  each  of  the  stainless  steels, 
organized  using  the  above  procedure,  is  presented  in  a  self-contained  section 
which  includes  a  brief  description  of  the  steel,  a  technical  discussion  on  the 


specific  heat*  tabular  specific  beat  values  followed  bp  reference (s)  and 
figures  coataiuiag  experimental  data  and  the  recommended/ tabulated  specif io 
beat  values . 

The  specific  beat  data  for  tbe  stainless  steels  included  in  this  report 
typically  comprise  one  or  two  data  sets.  It  is.  therefore,  an  imperative  task 
to  critically  evaluate  and  analyze  tbe  available  data.  Tbe  procedure  involvea 
critical  evaluation  of  tbe  validity  and  tbe  reliability  of  tbe  data  and  tbe 
related  information,  resolution  and  reconciliation  of  disagreements  in  con¬ 
flicting  data,  correlation  of  data  in  terms  of  various  controlling  parameters, 
and  comparison  of  results  with  tbe  tbeoretieal  predictions  or  with  reliable 
data  for  known  equivalent  stainless  steels.  These  methods  were  used  to  derive 
tbe  recommended  values  which  are  internally  consistent  and  cover  a  wide  range 
of  temperature. 

Tbe  technical  terms,  symbols,  and  units  used  in  this  report  are  defined 
below: 

c  specific  beat,  in  J  kg  *1  1 
P 

T  temperature,  in  C 
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2.  BRITISH  STAINLESS  STEELS 

2.1.  En  56B  STAINLESS  STEEL 

The  noainal  coaposition  of  En  56B  stainless  steel  is  12.0-14.0%  Cr, 
1.0%(aaz)  Ni,  1.00%(aez)  Mn,  1.00%(aaz)  Si.  0.12%<aaz)  C.  0.045%(aaz)  P, 
0.045%(aez)  S,  and  balance  Fe.  There  are  no  ezperiaental  data  sets  available 
for  tbe  speeifio  heat  of  this  steel.  The  reeoaaended  values  for  the  specif ic 
heat  are  based  on  those  reeoaaended  for  AISI  420  stainless  steel  [1] .  En  56B 
stainless  steel  is  considered  the  coaposition  equivalent  of  AISI  420.  The 
uncertainty  in  the  reeoaaended  values  is  estiaated  to  be  within  +5%. 


TABLE  2.1.  RECOMMENDED  SPECIFIC  HEAT  OF  En  56B  STAINLESS  STEEL 

[Teaperature .  T.  it  Specific  Heat,  o  ,  J  kg  1] 

P 


T 

°P 

T 

CP 

293 

446 

1100 

781 

300 

449 

1120 

833 

3S0 

472 

1150 

965 

400 

492 

1160 

671 

500 

533 

1180 

640 

600 

577 

1200 

635 

700 

636 

1300 

646 

800 

708 

1400 

665 

900 

818 

1500 

688 

950 

929 

980 

1210 

1000 

900 

1020 

800 

1050 

754 

1070 

745 

REFERENCE 

1.  Ton 1 oak i an,  T.S.  and  Ho,  C.T.  (Editors),  Properties  of  Stainless  Steels. 
Vol .  TV-1  of  McOraw-Hill/CINDAS  Data  Series  on  Material  Properties.  McGraw- 
Hill  Book  Co.,  New  York,  NT,  in  preparation. 


SPECIFIC  HEAT,  J  kg' 
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2.2.  Bn  58B  STAINLESS  STEEL 

The  noainel  composition  of  En  S8B  stsinless  steel  is  17.0-20.0%  Cr, 
7.0-10.0%  Ni.  2.00 %(aax)  Bin.  0.20%(nin)  Si.  0.15%(nex)  C.  0.04S%(nex)  P. 
0.045%(aax)  S.  4XC%(ain)  Ti.  end  belenee  Fe.  There  is  only  one  experimental 
data  set  available  for  the  speeifie  heat  of  En  S8B  stainless  steel  covering  the 
teaperatnre  range  60-320  C  [1] .  The  reeoaaended  values  for  the  specific  heat 
are  based  on  the  data  of  Martin  [1]  and  also  on  those  reooaaended  for  AISI  321 
stainless  steel  [2].  En  58B  stainless  steel  is  considered  the  coaposition 
equivalent  of  AISI  321.  The  uncertainty  in  the  reeoaaended  values  is  estimated 
to  be  vithin  ±5%. 


TABLE  2.2.  RECOMMENDED  SPECIFIC  HEAT  OF  En  S8B  STAINLESS  STEEL 

[Teaperatnre.  T,  Ki  Specific  Heat,  c  ,  J  kg  1] 

P 


T 

CP 

T 

CP 

50 

79.0 

500 

527 

60 

120 

600 

547 

70 

160 

700 

563 

80 

195 

800 

574 

90 

230 

900 

586 

100 

258 

1000 

601 

150 

361 

1100 

617 

200 

415 

1200 

633 

250 

448 

1300 

651 

273 

461 

1400 

669 

293 

469 

300 

472 

350 

489 

400 

504 

450 

516 

REFERENCES 

1.  Martin,  J.F.,  J.  Iron  Steel  Inst.  (London),  204(1) .  56,  1966. 

2.  Touloukian,  T.S.  and  Ho,  C.7.  (Editors),  Properties  of  Stainless  Steels, 
▼ol.  IV-1  of  McGraw-Hlll/CINDAS  Data  Series  on  Material  Properties,  McGraw- 
Hill  Book  Co.,  New  York,  NY,  in  preparation. 
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2.3.  Ea  58C  STAINLESS  STEEL 

The  noainal  coapositi on  of  En  38C  stainless  steel  is  17.0-20.0%  Cr, 
9.0-12.0%  Ni,  2.00%(aax)  Mn.  0.20%(ain)  Si.  0.15%<aax)  C.  0.045%(aax)  P. 
0.045%(aax)  S,  4  x  C%(ain)  Ti.  and  balance  Fe.  The  recoaaended  value*  fox  the 
specific  heat  of  En  S8C  stainless  steel  aze  based  on  the  low-teaperature  data 
of  Mactin  [1]  and  the  values  for  its  equivalent.  AISI  321  stainless  steel  [2] . 
The  uncertainty  in  the  recoamended  values  is  estiaated  to  be  within  +5%. 


TABLE  2.3.  RECOMMENDED  SPECIFIC  HEAT  OF  En  S8C  STAINLESS  STEEL 

[Teaperature ,  T,  C>  Specific  Heat,  c  ,  J  kg  *E  1] 

P 


T 

°P 

T 

°P 

50 

79.0 

500 

527 

60 

120 

600 

547 

70 

160 

700 

563 

80 

195 

800 

574 

90 

230 

900 

586 

100 

258 

1000 

601 

150 

361 

1100 

617 

200 

415 

1200 

633 

250 

448 

1300 

651 

273 

461 

1400 

669 

293 

469 

300 

472 

350 

489 

400 

504 

450 

516 

REFERENCES 

1.  Martin.  J.F.»  J.  Iron  Steel  Inst.  (London),  204(1) .  56,  1966. 

2.  Touloukian,  T.S.  and  Ho,  C.T.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IY-1  of  McGraw-Hill/ CINDAS  Data  Series  on  Material  Properties.  McGraw- 
Hill  Book  Co.,  New  York,  NT,  in  preparation. 
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2.4.  En  58E  STAINLESS  STEEL 

The  nominal  composition  of  Bn  38E  stainless  steel  is  17.5-20.0%  Cr, 
8.0-11.0%  Ni,  2.00%(naz)  Mn,  0.20%(nin)  Si.  0.08%(maz)  C,  0.045%(naz)  P. 
0.045%(aaz)  S,  and  balanee  Fe.  There  are  no  ezperiaental  data  sets  available 
for  the  speoifio  heat  of  this  steel.  The  recommended  values  for  the  speoifio 
heat  are  based  on  those  recommended  for  AISI  304  stainless  steel  [1].  En  S8E 
stainless  steel  is  considered  the  composition  equivalent  of  AISI  304.  The 
uncertainty  in  the  recommended  values  is  estimated  to  be  within  +5%. 


TABLE  2.4.  BECOMMENDED  SPECIFIC  HEAT  OF  En  S8B  STAINLESS  STEEL 

[Te^erature,  T.  Ki  Speoifio  Heat,  e  »  J  kg  *1  *] 

P 


T 

CP 

T 

CP 

100 

268 

1000 

609 

150 

370 

1100 

623 

200 

423 

1200 

637 

250 

457 

1300 

652 

273 

468 

1400 

668 

293 

478 

1500 

686 

300 

481 

1600 

704 

350 

499 

400 

515 

450 

527 

500 

538 

600 

554 

700 

569 

800 

581 

900 

595 

BEFEBENCE 

1.  Touloukiaa.  T.S.  and  Ho,  C.T.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IV-1  of  MoGrau-Hlll/ CINDAS  Data  Series  on  Material  Properties.  McGrsw- 
Hill  Booh  Co.,  New  York,  NT,  in  preparation. 
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2.5.  FCBC  STAINLESS  STEEL 

Tli*  composition  of  FCBC  sttinloss  steel  is  18.68%  Cr.  8.85%  Ni,  1.23%  Ma, 
0.62%  Si.  0.08%  C.  0.99%  Nb.  0.14%  Ti,  end  balance  Fe.  There  are  no  experi- 
mental  data  seta  available  for  the  speoifio  beat  of  this  stainless  steel.  The 
recommended  values  for  tbe  speoifio  beat  are  based  on  those  recommended  for 
AISI  347  stainless  steel  [1].  FCBC  stainless  steel  is  considered  the  composi¬ 
tion  equivalent  of  AISI  347.  The  uncertainty  in  the  recommended  values  is 
estimated  to  be  within  +5%. 


TABLE  2.5.  RECOMMENDED  SPECIFIC  HEAT  OF  FCBC  STAINLESS  STEEL 


[Temperature, 

T,  Kt 

Specific  Heat, 

v  J  kg 

T 

CP 

T 

CP 

293 

462 

1000 

608 

300 

464 

1100 

629 

350 

479 

1200 

650 

400 

492 

1300 

672 

450 

503 

1400 

694 

500 

513 

1500 

718 

600 

532 

700 

549 

800 

568 

900 

588 

REFERENCE 


1.  Touloukian,  T.S.  and  Ho.  C.T.  (Editors). 


Vol.  IV-1  of 


!»J  W  »'T4n  I  'HHni^iintn 


,  McGraw- 


Hill  Book  Co..  New  York.  NT,  in  preparation 


/V 
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2*6*  FH  STAINLESS  STEEL 

The  coapositioa  of  FH  staialess  steel  it  13 .63%  Cr.  0.37%  Ni,  0.29%  Ma. 
0.27%  Si*  0.27%  C*  a  ad  balaaoa  Fa.  There  axa  ao  axpariaaatal  data  aata  awail- 
abla  fox  the  apaeifio  boat  of  this  ataal.  The  xeeoaaeaded  Tallies  fox  the 
apaoifio  heat  axa  based  oa  those  xecoaaeaded  fox  AISI  420  staialasa  steel  [1] 
whose  eosipoaitioa  is  soaiewhat  siailax  to  this  Bxitish  steel.  The  aaeextaiaty 
ia  the  xeeoaaeaded  walaes  is  estiaated  to  be  withia  +5%. 


TABLE  2.6.  RECOMMENDED  SPECIFIC  HEAT  OF  FH  STAINLESS  STEEL 
[Teapexataxe*  T.  El  Speoifie  Heat*  o^*  J  kg  *1  1] 


T 

CP 

T 

CP 

293 

446 

1100 

781 

300 

449 

1120 

833 

350 

472 

1150 

965 

400 

492 

1160 

671 

300 

333 

1180 

640 

600 

577 

1200 

635 

700 

636 

1300 

646 

800 

708 

1400 

665 

900 

818 

1500 

688 

930 

929 

980 

1210 

1000 

900 

1020 

800 

1030 

754 

1070 

745 

1.  Toaloakiaa*  T.S.  aad  Ho*  C.T.  (Editoxs),  Properties  of  Staialess  Steels, 
▼ol.  TV-1  of  McGraw-Hill/ CINDAS  Data  Series  oa  Material  Properties.  McGraw- 
Hill  Book  Co.*  Now  Toxk,  NT,  ia  prepaxatioa. 


FIGURE  2.6.  SPECIFIC  HEAT  OF  FH  STAINLESS  STEEL 


IS 


2.7.  FI  17  STAINLESS  STEEL 

/ 

The  owpoiitioi  of  this  stool  is  17.0%  Cr,  0.87%  Mb.  0.07%  C,  sad  bolsaeo 
Fo.  Tbsrs  sro  no  experiaeatol  dots  sots  sToilsblo  for  tbo  spooifie  boot  of 
tbis  stool.  Tbo  roooaoadod  rolaos  for  tbo  spooifie  boot  oro  bosod  oa  tboso 
rooo— adod  for  AISI  430  stoialoss  stool  [1]  wboso  ooapositioa  is  soaewbot 
siailsr  to  tbot  of  FI  17  stoialoss  stool.  Tbo  naeortoiaty  ia  tbo  reeoaaeadod 
▼aloes  is  estiaoted  to  bo  witbia  +5%. 


TABLE  2.7.  RECOMMENDED  SPECIFIC  HEAT  OF  FI  17  STAINLESS  STEEL 
[Teaperotare,  T,  Ij  Spooifie  Hoot,  c  ,  J  kg1!*"1] 


T 

CP 

T 

CP 

100 

212 

900 

921 

150 

322 

950 

1088 

200 

384 

1000 

880 

250 

428 

1050 

758 

273 

440 

1100 

706 

293 

451 

1200 

6  65 

300 

455 

1300 

665 

350 

497 

1400 

682 

400 

497 

1500 

710 

450 

517 

500 

538 

600 

585 

700 

644 

800 

730 

850 

802 

SPECIFIl 


2.8.  STAYBRITE  STAINLESS  STEEL 


The  composition  of  Staybrite  stainless  steel  of  type  18/8  is.  17.87%  Cr» 
8.04%  Ni,  0.26%  Kn,  0.19%  Si,  0.15%  C,  and  balance  Fe.  There  are  no  experi¬ 
mental  data  sets  ayailable  for  the  specific  heat  of  this  steel.  The  reoom- 
mended  rallies  for  the  specific  heat  are  based  on  those  recommended  for  AISI  304 
stainless  steel  [1] .  The  composition  of  Staybrite  stainless  steel  is  somewhat 
similar  to  that  of  AISI  304.  The  nacertainty  in  the  recommended  values  is  es¬ 
timated  to  be  within  ±5%. 


TABLE  2.8.  RECOMMENDED  SPECIFIC  FBAT  op  STAYBRITE  STAINLESS  STEEL 

[Temperature,  T,  It  Specific  Heat,  o  ,  J  kg-1!-1] 

P 


T 

CP 

T 

CP 

100 

268 

1000 

609 

ISO 

370 

1100 

623 

200 

423 

1200 

637 

2S0 

457 

1300 

652 

273 

468 

1400 

668 

293 

478 

1500 

686 

300 

481 

1600 

704 

350 

499 

400 

515 

450 

527 

500 

538 

600 

554 

700 

569 

800 

581 

900 

595 

reference 

1.  Tonlonkian,  Y.S.  and  Ho,  C.Y.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IV-1  of  McGraw-Hill/ CINDAS  Data  Series  on  Material  Properties.  McGraw- 
Hill  Book  Co.,  New  York,  NY,  in  preparation. 
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SPECIFIC  HEAT,  J  kg~ 


3.  CZECHOSLOVAKIAN  STAINLESS  STEELS 


3.1.  17242  STAINLESS  STEEL 

Hi*  ooaposition  of  17242  stainless  st«el  is  16.0%  Cr,  10.0%  Ni,  0.2%  C. 
ud  balanoc  F*.  The  Talus s  for  tlia  spsoifio  heat  of  this  stainless  steel  are 
baaed  on  the  data  of  Malek  at  al.  [1]  who  cower  the  range  below  rooa  t supers— 
tnre.  The  walnes  abowe  243  K  are  baaed  on  the  walnes  for  its  equiwalent,  AISI 
302  stainless  steel.  The  uncertainty  in  the  specific  heat  walnes  is  about  +5%. 


TABLE  3.1.  RECOMMENDED  SPECIFIC  HEAT  OF  17242  STAINLESS  STEEL 

[Teapersture,  T,  Ks  Specific  Heat,  o  ,  J  kg-1K_1] 

P 


T 

CP 

T 

°P 

4 

1.89 

130 

372 

7 

3.38 

200 

438 

10 

3.04 

230 

472 

13 

8.13 

273 

482 

20 

13.1 

293 

489 

23 

20.8 

300 

491 

30 

30.9 

330 

306 

33 

42.9 

400 

318 

40 

33.9 

430 

328 

30 

91.0 

300 

338 

60 

132 

600 

334 

70 

172 

700 

369 

80 

208 

800 

381 

90 

240 

900 

393 

100 

268 

1000 

609 

HEFEBENCE 

1.  Malek,  Z.,  Bisohot,  J.,  Molokac,  S.,  Nowotny,  V.,  and  Byska,  A., 
Eleetrotech.  Ob*.  (Czsohoslowakia) ,  66(2),  98-103,  1977. 


Above  245  K  based  on  Che  values 
for  AISI  302 
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3.2.  17246  STAINLESS  STEEL 

The  ooaposition  of  17246  stainless  steel  it  19.0%  Cr,  10.0%  Ni,  0.5%  Ti. 
0.1%  C,  and  balance  Fe.  The  value  a  for  the  specific  host  of  this  stainless 
steel  is  based  on  the  data  of  Malek  et  al.  [1]  who  report  the  data  below  room 
temperature  only.  The  speoific  heat  values  above  room  temperature  are  based  on 
the  values  recommended  for  its  equivalent,  AISI  321  stainless  steel.  The  un¬ 
certainty  in  the  tabulated  specific  heat  values  is  about  ±8%. 


TABLE  3.2.  RECOMMENDED  SPECIFIC  HEAT  OF  17246  STAINLESS  STEEL 
[Temperature,  T,  Hi  Specific  Heat,  o  ,  J  kg  *] 


T 

CP 

T 

CP 

2 

1.01 

150 

400 

4 

2.04 

200 

452 

7 

3.70 

250 

478 

10 

5.40 

273 

487 

15 

9.87 

293 

492 

20 

11.8 

300 

494 

25 

16.2 

350 

504 

30 

24.5 

400 

513 

40 

48.0 

450 

522 

50 

79.0 

500 

531 

60 

120 

600 

547 

70 

170 

700 

563 

80 

222 

800 

574 

90 

264 

900 

586 

100 

298 

1000 

601 

REFERENCE 

1.  Malek,  Z. ,  Bisohot,  J.,  Molokac,  S.,  Novotny,  V.,  and  Ryska,  A., 
Electrotech.  Obs.  (Cxeehoalovakia) ,  ££(2),  98-103,  1977. 
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FIGURE  3.2.  SPECIFIC  HEAT  OF  17246  STAINLESS  STEEL 
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4.  FRENCH  STAINLESS  STEELS 

4.1.  Z3  CN  18.10  STAINLESS  STEEL  [NS  22  SI 

Hm  French  Z  3  CN  18.10  etninlesa  steel  is  s  low-carbon  version  of  the 
basic  18/ 8-type  of  sastenitie  stainless  steel.  The  noainal  composition  is: 
0.04ft  (nan)  C.  2.0ft  (aax)  Mn,  1.0ft  (aax)  Si.  0.040ft  (sax)  P,  0.030ft  (sax)  S. 
17. 0-20. Oft  Cr,  9. 0-12. Oft  Ni,  and  balance  Fe. 

A  stainless  steel  with  overlapping  composition  ranges  is  AISI  304L  steel 
[0.03ft  (max)  C.  2.00ft  (max)  Mn,  1.00ft  (aax)  Si.  0.043ft  (aax)  P.  0.030ft  (max)  S. 
18. 00-20. 00ft  Cr.  8. 00-12. 00ft  Ni.  and  balanoe  Fe] .  It  is  expected,  therefore, 
that  the  speoific  heat  for  these  tvo  stainless  steels  vill  likewise  be  the 

same. 

The  recommended  values  for  the  speoific  heat  of  Z  3  CN  18.10  stainless 
steel  in  the  annealed  condition  are  based  on  those  recommended  for  AISI  304 
stainless  steel  [1] .  The  uncertainty  is  estimated  to  be  within  +5ft. 


TABLE  4.1.  RECOMMENDED  SPECIFIC  HEAT  OF  Z  3  CN  18.10  STAINLESS  STEEL 

[Temperature,  T,  Cj  Specific  Heat,  c  ,  J  kg  *1 

P 


T 

°P 

T 

°P 

100 

268 

1000 

609 

150 

370 

1100 

623 

200 

423 

1200 

637 

230 

457 

1300 

652 

273 

468 

1400 

668 

293 

478 

1500 

686 

300 

481 

1600 

704 

350 

499 

400 

515 

450 

527 

500 

538 

600 

554 

700 

569 

800 

581 

900 

595 
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4.2.  Z  5  NCTDV  23  STAINLESS  STEEL 

The  French  Z  3  NCTDV  23  stainleas  steel  is  an  age-hmrdenable,  high  nickel- 
ohromiua,  anstenitie  stainless  steal.  The  non ins 1  composition  is:  0.08%  (naz) 
C,  1.00-2.00%  Mn,  0.40-1.00%  Si.  13.3-16.0%  Cr,  24.0-27.0%  Ni.  1.00-1.30%  Mo. 
1.90-2.30%  Ti.  0.33%  (asx)  Al.  0.10-0.30%  V,  and  balance  Fe.  The  heat-treat- 
aent  sequence  for  this  steel  inclndes  a  solnt ion-anneal  at  abont  1273  E  with 
air  or  water  quench,  followed  by  an  age  at  973  E.  Aging  proaotes  formation  of 
a  y'  [Ni3(Ti*Al)]  precipitate  within  the  anstenite  aatriz.  The  aged  material 
exhibits  typical  strengths  of  1030  MPa  tensile  and  690  MPa  yield.  This  steel 
is  used  primarily  for  high  teaperatnre  service  to  abont  930  E,  finding  applica¬ 
tion  to  turbine  engine  components. 

A  stainless  steel  having  the  saae  composition  ranges  except  for  boron  is 
AISI  660  stainless  steel  [0.08%  (aax)  C.  1. 0-2.0%  Mn.  0. 4-1.0%  Si.  0.040%  (aax) 
P,  0.030%  (aax)  S,  13.3-16.0%  Cr.  24.0-27.0%  Ni.  1.0-1. 5%  Mo,  1. 9-2.3%  Ti. 
0.35%  (aax)  Al,  0.10-0.50%  V,  0.003-0.010%  B,  and  balance  Fe] .  Since  both  com¬ 
position  and  heat-treatment  sequence  for  these  two  steels  are  so  similar,  it  is 
expected  that  the  specific  heat  is  likewise  essentially  the  saae. 

The  recommended  values  for  the  specific  heat  of  Z  5  NCTDV  25  stainless 
steel  are  based  on  those  recasmended  for  AISI  660  stainless  steel  [1] .  The  un¬ 
certainty  is  estimated  to  be  within  +5%. 

TABLE  4.2.  RECOMMENDED  SPECIFIC  HEAT  OF  Z  5  NCTDV  25  STAINLESS  STEEL 


[Temperature, 

T.  E; 

Specific  Heat, 

v J  kg 

T 

°P 

T 

CP 

200 

374 

700 

578 

250 

436 

800 

598 

273 

455 

850 

618 

293 

468 

900 

648 

300 

472 

950 

678 

350 

494 

400 

311 

430 

525 

500 

537 

600 

539 

FIGURE  4.2.  SPECIFIC  HEAT  OF  Z  5  NCTDV  25  STAINLESS  STEEL 


5.  GERMAN  STAINLESS  STEELS 


5.1.  X  2  CrNiMo  18  10  STAINLESS  STEEL  [DIN  1.4402] 


Thfl  nominal  composition  of  X  2  CrNiMo  18  10  stainless  steel  is  16.5-18.5% 
Cr,  11.0-14.0%  Ni.  10.03%  C,  12.0%  Mn,  11.0%  Si.  2. 0-2. 5%  Mo.  0.045%  P.  0.030% 
S.  and  balanee  Fe.  There  are  no  experimental  data  sets  available  for  the  spe¬ 
cif  ie  beat  of  this  steel.  The  recommended  values  for  the  specific  beat  are 
baaed  on  those  recommended  for  AISI  316  stainless  steel  [1].  vbicb  is  its  com¬ 
position  equivalent.  The  uncertainty  in  the  recommended  values  is  estimated  to 
be  within  +5% . 


TABLE  5.1.  RECOMMENDED  SPECIFIC  HEAT  OF  X  2  CrNiMo  18  10  STAINLESS  STEEL 
[Temperature.  T.  X;  Specific  Heat,  c  ,  J  kg  *X  1] 


T 

°P 

T 

CP 

293 

442 

1000 

602 

300 

444 

1100 

621 

350 

463 

1200 

639 

400 

480 

1300 

657 

450 

496 

1400 

675 

500 

509 

1500 

694 

600 

532 

700 

550 

800 

567 

900 

584 

REFERENCE 

1.  Touloukian,  T.S.  and  Ho,  C.T^  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IV-1  of  McGraw-Hill/ CIEPAS  Data  Serlca_3n  MatsrialProuertlct. 

Hill  Book  Co.,  New  York,  NY,  in  preparation. 


McGraw- 
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S.2.  X  5  CrNi  18  9  STAINLESS  STEEL  [DIN  1.4301] 

The  BMiul  eoaposition  of  X  S  CrNi  18  9  stainless  steel  is  17.0-20.0%  Cr, 
8.3-10.0%  Ni,  10.07%  C.  12.0%  Mn.  11.0%  Si.  0.045%  P,  0.02%  S.  sad  balance  Fe. 
There  are  no  experiaental  data  sets  available  for  the  specific  heat  of  this 
steel.  The  recoaaended  values  for  the  specific  heat  are  based  on  those  recoa- 
aended  for  AISI  304  stainless  steel  [1].  which  is  its  coaposition  equivalent. 
The  uncertainty  in  the  reeoaaended  values  is  estiaated  to  be  within  +5%. 


TABLE  5.2.  RECOMMENDED  SPECIFIC  HEAT  OF  X  S  CrNi  18  9  STAINLESS  STEEL 
[Teaperature,  T,  It  Specific  Heat,  e  ,  J  kg-1X-1] 


T 

CP 

T 

CP 

100 

268 

1000 

609 

150 

370 

1100 

623 

200 

423 

1200 

637 

250 

457 

1300 

652 

273 

468 

1400 

668 

293 

478 

1500 

686 

300 

481 

1600 

704 

350 

499 

400 

515 

450 

527 

500 

538 

600 

554 

700 

569 

800 

581 

900 

595 

30 
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FIGURE  S.2.  SPECIFIC  HEAT  OF  X  5  CrNi  18  9  STAINLESS  STEEL 
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5.3.  16  CrNiVNb  16  16  STAINLESS  STEEL  (ATS  26)  [DIN  1.4945] 

The  nominal  composition  of  X  6  CrNiVNb  16  16  stainless  steel  is  15.5-17.5% 
Cr.  15.5-17.5%  Ni,  2. 5-3. 5%  1,  0.04-0.10%  C.  <.1.5%  Mn,  0.30-0.60%  Si.  >10xC% 
(Nb+Ta) ,  0.03%  S.  0.03%  P.  and  balance  Fe.  The  values  for  the  specific  heat  of 
this  steel  are  taken  from  the  data  of  Preisendanz  et  al.  [1].  The  values  from 
the  Kopp-Neumann  mixing  rule  are  up  to  6%  higher  above  500  K  and  below  that  the 
values  are  up  to  4%  lover  than  those  from  Ref.  [11. 


TABLE  5.3.  RECOMMENDED  SPECIFIC  HEAT  OF  X  6  CrNiVNb  16  16  STAINLESS  STEEL 

[Temperature,  T,  Ej  Specific  Heat,  c  ,  J  kg  *] 

P 


T 

CP 

T 

CP 

293 

484 

1000 

462 

300 

485 

1050 

5  66 

350 

487 

1100 

569 

400 

489 

1150 

572 

450 

492 

1200 

575 

500 

495 

1250 

577 

550 

498 

1300 

578 

600 

502 

650 

508 

700 

514 

750 

521 

800 

530 

850 

540 

900 

549 

950 

556 

REFERENCE 

1.  Preisendanz,  H.,  Spyra,  V.,  and  Schueler,  P.,  DEW-Tech.  Ber.,  9(2),  293 
300,  1969. 
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S.4.  X  7  CrNiAl  17  7  STAINLESS  STEEL  [DIN  1.4568] 


The  noainal  composition  of  X  7  CrNiAl  17  7  stainless  steel  is  16.0-18.0% 
Cr,  6.5-7.75%  Ni,  0.75-1.5%  Al,  ±0.09%  C»  <.1.0%  Mn,  <1.0%  Si,  0.045%  P,  0.03% 
S,  and  balance  Fe.  There  are  no  experiaental  data  sets  available  for  the  spe¬ 
cific  heat  of  this  steel.  The  reconended  values  for  the  specific  heat  are 
based  on  those  recommended  for  AISI  631  stainless  steel  [1],  which  is-  its  com¬ 
position  equivalent.  The  uncertainty  in  the  recommended  values  is  estimated  to 
be  within  ±15%. 


TABLE  5.4.  RECOMMENDED  SPECIFIC  HEAT  OF  X  7  CrNiAl  17  7  STAINLESS  STEEL 

[Temperature,  T,  Kt  Specific  Heat,  c  ,  J  kg  *] 

P 


T 

CP 

293 

450 

300 

454 

350 

473 

400 

489 

500 

517 

600 

537 

700 

554 

800 

569 

900 

580 

1000 

592 

1100 

604 

1200 

615 

1300 

627 

1400 

639 

1500 

650 

REFERENCE 

1.  Touloukian,  T.S.  and  Ho,  C.T.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IV-1  of  McGraw-Hill/CINDAS  Data  Series  on  Material  Properties,  McGraw- 
Hill  Book  Co.,  New  York,  NY,  in  preparation. 


5.5.  X  8  Cr  17  STAINLESS  STEEL  [DIN  1.4016] 


The  nominal  composition  of  X  8  Cr  17  stainless  steel  is  15.5-17.5%  Cr. 
<0.10%  C,  £1.0%  Mn,  £1.0%  Si.  0.045%  P,  0.03%  S»  and  balance  Fe.  There  are  no 
experimental  data  sets  available  for  the  specific  heat  of  this  steel.  The 
reeommended  values  for  the  specific  heat  are  based  on  those  recommended  for 
AISI  430  stainless  steel  [1].  which  is  its  composition  equivalent.  The  uncer¬ 
tainty  in  the  recommended  values  is  estimated  to  be  within  ±5%. 


TABLE  5.5.  RECOMMENDED  SPECIFIC  BEAT  OF  X  8  Cr  17  STAINLESS  STEEL 

-1  -1 

[Temperature,  T,  X)  Specific  Beat,  c  ,  J  kg  X  ] 

P 


T 

CP 

T 

CP 

100 

212 

900 

921 

150 

322 

950 

1088 

200 

384 

1000 

880 

250 

428 

1050 

758 

273 

440 

1100 

706 

293 

451 

1200 

665 

300 

455 

1300 

665 

350 

497 

1400 

682 

400 

497 

1500 

710 

450 

517 

500 

538 

600 

585 

700 

644 

800 

730 

850 

802 

REFERENCE 

1.  Touloukian,  T.S.  and  Ho,  C.7.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IY-1  of  MoGraw-Hill/ CINDAS  Data  Series  on  Material  Properties.  McGraw- 
Hill  Book  Co.,  New  Tork,  NT,  in  preparation. 


SPECIFIl 


5.6.  X  8  CrNIMoBNb  16  16  STAINLESS  STEEL  (ATS  2)  [DIN  1.4986] 


The  noainal  eoaposition  of  X  8  CrNiMoBNb  16  16  stainless  steel  is  15.5- 
17.0*  C r,  15.5-17.5%  Ni.  0.05-0.10%  B,  0.04-0.10%  C.  £1.5%  Mn.  1.6-2%  Mo,  0.30- 
0.60%  Si,  )10xC%  (Nb+Ta),  0.045%  P,  0.03%  S,  and  balance  Fe.  The  values  for 
the  speeifie  heat  of  this  steel  are  taken  froa  the  data  of  Preisendanz  et  al. 
[1] .  The  values  froa  the  Kopp-Nenaann  nixing  rule  are  np  to  7%  higher  below 
800  K  and  above  that,  the  valnes  are  slightly  lower  froa  those  froa  Ref.  [1]. 


TABLE  5.6.  RECOMMENDED  SPECIFIC  HEAT  OF  X  8  CrNiMoBNb  16  16  STAINLESS  STEEL 

[Teaperatnre,  T,  Et  Speoifio  Heat,  o  ,  J  kg_1E-1] 

P 


T 

CP 

T 

CP 

293 

456 

1000 

585 

300 

457 

1050 

588 

350 

460 

1100 

591 

400 

464 

1150 

593 

450 

469 

1200 

595 

500 

476 

1250 

596 

550 

484 

1300 

596 

600 

494 

650 

505 

700 

519 

750 

536 

800 

554 

850 

565 

900 

574 

950 

580 

REFERENCE 

1.  Preisendanz,  H.,  Spyra,  V.,  and  Sehneler,  P. ,  DEW-Teeh.  Ber.,  2.(2),  293 
300,  1969. 
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5.7.  X  8  CrNiMoNb  16  16  STAINLESS  STEEL  (ATS  IS)  [DIN  1.4981] 

The  noaiul  coaposition  of  X  8  CrNiMoNb  16  16  stainless  steel  is  15. 5- 
17.5*  Cr,  15.5-17.5*  Ni.  0.04-0.10*  C,  il.5*  Mn.  1.6-2*  Mo.  0.30-0.60*  Si. 
10x0*  Nb,  0.045*  P.  0.030*  S.  sad  belsace  Fe.  Fink  et  el.  [1]  sad  Preisendanz 
et  el.  [2]  Have  reported  date  for  tke  speoifio  beet  of  X  8  CrNiMoNb  16  16 
steialess  steel.  Tke  reeoaaeaded  values  for  the  specific  beet  of  this  steel 
ere  based  on  tbe  reeoaaeaded  values  for  AISI  347  steialess  steel  [3] ,  vbose 
coapositioa  is  soaewbat  aear  that  of  this  Goman  steel.  Tbe  values  calculated 
froa  tbe  Kopp-Neuaaaa  aiziag  rule  are  about  7*  lover  tbaa  tbe  reeoaaeaded  val¬ 
ues.  Tbe  uncertainty  in  tbe  reeoaaeaded  values  is  estiaated  to  be  vitbia  +7*. 


TABLE  5.7.  RECOMMENDED  SPECIFIC  HEAT  OF  X  8  CrNiMoNb  16  16  STAINLESS  STEEL 


[Teaperature,  T.  K: 


Specific  Heat. 


c  .  J  kg"1*"1] 
P 


T 

CP 

293 

462 

300 

464 

350 

479 

400 

492 

450 

503 

500 

513 

600 

532 

700 

549 

800 

568 

900 

588 

1000 

608 

1100 

629 

mefbbences 

1.  Flak,  K..  Xiebter.  F..  Lot ter,  D. ,  aad  Schrecke.  X.,  Thysseaforscbuag. 
1(2).  65-80,  1970. 

2.  Preiseadaas.  H. ,  Spyra,  V.,  aad  Schueler,  P.,  DEV-Teeh.  Ber.,  2.(2),  293- 
300.  1969. 

3.  Touloukiaa,  T.S.  aad  Ho,  C.T.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IV-1  of  McGrav-Hlll/ CINDAS  Data  Series  oa  Material  Properties.  McGraw- 
Hill  Book  Co.,  New  York,  NT,  ia  preparation. 
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FIGURE  S.7.  SPECIFIC  HEAT  OF  X  8  CrNilfoNb  16  16  STAINLESS  STEEL 


5.8.  X  8  CrNiMoVNb  16  13  STAINLESS  STEEL  [DIN  1.4988) 


The  nominal  composition  of  X  8  CrNiMoVNb  16  13  stainless  steel  is  15.5- 
17.5*  Cr,  12.5-14.5*  Ni,  0.04-0.10*  C.  0.30-0.6*  Si,  11.5*  Mn,  1.1-1.5*  Mo, 
0.6-0.85*  V,  210xC*  (Nb+Ta).  0.045*  P,  0.03*  S,  and  balance  Fe.  The  recom¬ 
mended  Tnlnes  for  the  specific  heat  of  this  stainless  steel  are  based  on  the 
data  of  Fink  et  al.  [1].  The  values  calculated  from  the  Eopp-Neumann  mixing 
rule  are  about  7*  lover  than  the  recommended  values.  The  uncertainty  in  the 
recommended  values  is  estimated  to  be  within  +7*. 


TABLE  5.8.  RECOMMENDED  SPECIFIC  HEAT  OF  X  8  CrNiMoVNb  16  13  STAINLESS  STEEL 

[Temperature,  T,  X;  Specific  Heat,  c  ,  J  kg-1!-1] 

P 


T 

CP 

293 

482 

300 

488 

350 

506 

400 

519 

500 

538 

600 

558 

700 

576 

800 

595 

900 

614 

1000 

631 

1100 

647 

REFERENCE 

1.  Fink,  K. ,  Richter,  F.,  Lotter,  U. ,  and  Schrecke,  X.,  Thyssenforschung, 
1(2),  65-80,  1970. 


43 


5.9.  X  8  CrNiNb  16  13  STAINLESS  STEEL  [DIN  1.4961] 

The  noainal  coaposition  of  X  8  CrNiNb  16  13  stainless  steel  is  15.0-17.0% 
Cr,  12.0-14.0%  Ni.  0.04-0.10%  C.  11.5%  Mn.  210xC%  Nb.  0.30-0.60%  Si.  0.045%  P, 
0.03%  S.  and  balance  Fe.  There  are  two  data  sets  available  for  the  specific 
heat  of  this  steel  covering  the  teaperature  range  500-1300  X  [1] .  The  reeoa- 
aended  values  for  the  specific  heat  are  based  on  those  recoaaended  for  AISI  347 
stainless  steel  [3] ,  whose  coaposition  is  soaewhat  near  that  of  this  Geraan 
steel.  The  data  froa  Sef.  [1]  are  abont  10%  lower  than  the  recoaaended  valnes. 
The  data  froa  Kef.  [2]  are  abont  6%  higher  than  the  recoaaended  values.  The 
uncertainty  in  the  recoaaended  values  is  estiaated  to  be  within  +10%. 


TABLE  5.9.  RECOMMENDED  SPECIFIC  BEAT  OF  X  8  CrNiNb  16  13  STAINLESS  STEEL 


[Teaperature. 

T,  X; 

Specific  Heat, 

v  7  kg 

T 

CP 

T 

CP 

293 

462 

1000 

608 

300 

464 

1100 

629 

350 

479 

1200 

650 

400 

492 

1300 

672 

450 

503 

1400 

694 

500 

513 

1500 

718 

600 

532 

700 

549 

800 

568 

900 

588 

REFERENCES 

1.  Preisendanz,  H.,  Spyra.  W.,  and  Schueler,  P. ,  DEf-Tech.  Ber.,  9(2),  293- 
300.  1969. 

2.  Fink,  K. .  Richter,  F.,  Lot ter,  U. ,  and  Schrecke,  X.,  Thyssenforschung, 
1(2).  65-80,  1970. 

Touloukian,  T.S.  and  Ho,  C.T.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IV-1  of  j,  1 1  ££iyPA§  9B.MAt9T*»l_PlPR9rU.ei»  McGraw- 

Hill  Book  Co.,  New  York,  NY,  in  preparation. 
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5.10.  X  10  CrAl  13  STAINLESS  STEEL  [DIN  1.4724] 


The  nominal  composition  of  X  10  CrAl  13  stainless  steel  is  12.0-14.0%  Cr, 
0.70-1.2%  Al.  10.12%  C.  11.0%  Mn,  0.07-0.12%  Si.  0.045%  P.  0.030%  S.  end 
balance  Pe.  There  sre  no  experimental  date  available  for  the  specific  heat  of 
this  steel.  The  recommended  Tallies  for  the  specific  heat  are  based  on  those 
recommended  for  AISI  405  stainless  steel  [1] ,  which  is  its  composition  equiva¬ 
lent.  The  uncertainty  in  the  recommended  values  is  estimated  to  be  within  ±5%. 


TABLE  5.10.  RECOMMENDED  SPECIFIC  HEAT  OF  X  10  CrAl  13  STAINLESS  STEEL 

[Temperature.  T,  Kj  Specific  Heat,  c  ,  J  kg-1X  *] 

P 


T 

CP 

T 

CP 

100 

210 

950 

929 

150 

319 

1000 

1210 

200 

380 

1010 

957 

250 

417 

1020 

879 

273 

434 

1030 

826 

293 

446 

1050 

760 

300 

449 

1070 

745 

350 

472 

1100 

781 

400 

492 

1120 

833 

450 

512 

1150 

965 

500 

533 

1160 

671 

600 

577 

1180 

641 

700 

636 

1200 

635 

800 

708 

1300 

646 

900 

818 

1400 

665 

REFERENCE 

1.  Touloukian,  T.S.  and  Ho.  C.T.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  TV-1  of  Mcflraw-Hlll/CINDAS  Data  Series  on  Material  Properties.  McGraw- 
Hill  Book  Co.,  New  York,  NT,  in  preparation. 


SPECIFIC  HEAT,  J  kg" 
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5.11.  X  10  CrNINb  18  9  STAINLESS  STEEL  [DIN  1.4550] 

The  nominal  composition  of  X  10  CrNiNb  18  9  stainless  steel  is  17.0-19.0% 
Cr.  9.0-11.5%  Ni,  £0.12%  C.  £2.0%  Mn,  £1.0%  S,  18xC%  Nb.  0.045%  P.  0.030%  S, 
and  balance  Fe.  There  are  no  experimental  data  sets  available  for  the  specific 
heat  of  this  steel.  The  recommended  valnes  for  the  specific  heat  are  based  on 
those  recommended  for  AISI  347  stainless  steel  [1] ,  which  is  its  composition 
equivalent.  The  uncertainty  in  the  recommended  valnes  is  estimated  to  be  with¬ 
in  +5%. 


TABLE  5.11.  RECOMMENDED  SPECIFIC  HEAT  OF  X  10  CrNiNb  18  9  STAINLESS  STEEL 
[Teaperature,  T.  X;  Specific  Heat,  c  ,  J  kg  X  *] 


T 

°P 

T 

CP 

293 

462 

1000 

608 

300 

464 

1100 

629 

350 

479 

1200 

650 

400 

492 

1300 

672 

450 

503 

1400 

694 

500 

513 

1500 

718 

600 

532 

700 

549 

800 

568 

900 

588 
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FIGUBE  5.11.  SPECIFIC  HEAT  OF  Z  10  CrNiNb  18  9  STAINLESS  STEEL 


S .12.  X  10  CrNiTi  18  9  STAINLESS  STEEL  [DIN  1.4541] 


The  nominal  coapositioa  of  X  10  CrNiTi  18  9  stainless  steel  is  17.0-19.0% 
Cr.  9.0-11.5%  Ni,  10.10%  C,  12.0%  Mn.  11.0%  Si,  0.045%  P,  0.030%  S,  ^5xC%  Ti, 
and  balanoe  Fe.  There  are  no  experimental  data  sets  available  for  the  specific 
heat  of  this  steel.  The  recommended  values  for  the  specific  heat  are  based  on 
those  recommended  for  AISI  321  stainless  steel  [1] ,  which  is  its  composition 
equivalent.  The  uncertainty  in  the  recommended  values  is  estimated  to  be  with¬ 
in  ±5%. 


TABLE  5.12.  RECOMMENDED  SPECIFIC  HEAT  OF  X  10  CrNiTi  18  9  STAINLESS  STEEL 

[Temperature,  T,  Kt  Specific  Heat,  c  ,  J  kg 

P 


T 

°P 

T 

CP 

2 

1.01 

293 

448 

3 

1.51 

300 

452 

4 

2.04 

350 

476 

7 

3.70 

400 

495 

10 

5.40 

450 

511 

15 

9.87 

500 

525 

20 

11.8 

600 

547 

25 

16.2 

700 

563 

30 

24.5 

800 

574 

40 

48.0 

900 

586 

50 

79.0 

1000 

601 

60 

120 

1100 

617 

70 

160 

1200 

633 

80 

195 

1300 

651 

90 

230 

1400 

669 

100 

258 

150 

344 

200 

389 

250 

424 

273 

437 

REFERENCE 

1.  Touloukian,  T.S.  and  Ho,  C.T.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IV-1  of  McOraw-Hill/CINDAS  Data  Series  on  Material  Properties.  McGraw- 
Hill  Book  Co.,  New  York,  NT,  in  preparation. 


FIGURE  5.12.  SPECIFIC  HEAT  OF  X  10  CrNiTi  18  9  STAINLESS  STEEL 


5.13.  X  12  CrCoNi  21  20  STAINLESS  STEEL  (ATS  105)  [DIN  1.4971] 

Tli*  noainal  coaposition  of  X  12  CrCoNi  21  20  stainless  steel  is  20.0-22.5% 
Cr,  19.0-21.0%  Ni,  0.08-0.16%  C,  18.5-21.0%  Co,  12.0%  Ma,  11.0%  Si,  2. 5-3. 5% 
Mo.  0.10-0.20%  N,  0.75-1.25%  Nb,  2.0-3. 0%  V.  0.045%  P,  0.030%  S,  and  balance 
Fe.  The  recosuaended  values  for  the  speoifio  heat  of  this  steel  are  taken  f ron 
the  data  of  Preisendaaz  et  al.  [1].  The  values  calculated  from  the  Xopp- 
Neuaaaa  nixing  rule  are  up  to  6%  higher  below  800  X  and  above  that,  the  values 
are  4%  lover  than  those  froa  Ref.  [1].  The  uncertainty  in  the  reooaaended  val¬ 
ues  is  estiaated  to  be  within  +4%. 


TABLE  5.13.  RECOMMENDED  SPECIFIC  HEAT  OF  X  12  CrCoNi  21  20  STAINLESS  STEEL 
[Teaperature ,  T,  Kj  Specific  Heat,  c^,  J  kg  *X  *] 


T 

°P 

T 

°P 

293 

438 

1000 

584 

300 

439 

1050 

588 

350 

442 

1100 

591 

400 

445 

1150 

592 

450 

449 

1200 

593 

500 

454 

1250 

594 

550 

459 

1300 

594 

600 

466 

650 

475 

700 

489 

750 

510 

800 

539 

850 

560 

900 

572 

950 

579 

REFERENCE 

1.  Preisendanx,  H.,  Spyra,  V.,  and  Sohueler,  P. ,  DEW-Tech.  Bar.,  2.(2) ,  293- 
300,  1969. 


5.14.  X  12  CrMoS  17  STAINLESS  STEEL  [DIN  1.4104] 


Tli*  nominal  composition  of  X  12  CrMoS  17  stainless  steel  is  15.5-17.5%  Cr, 
0.10-0.17%  C.  11.5%  Mn,  11.0%  Si.  0.20-0.30%  Mo.  0.045%  P.  0.15-0.35%  S.  and 
balance  Fe.  There  are  no  experimental  data  sets  available  for  the  speoifio 
heat  of  this  steel.  The  reoonended  values  for  the  speoifio  heat  of  this  steel 
are  based  on  those  reoonended  for  AISI  430  stainless  steel  [1] .  which  is  its 
composition  equivalent.  The  uncertainty  in  the  reoonended  values  is  estimated 
to  be  within  15%. 


TABLE  5.14.  RECOMMENDED  SPECIFIC  HEAT  OF  X  12  CrMoS  17  STAINLESS  STEEL 

[Temperature.  T,  X;  Speoifio  Heat,  o  .  J  kt  4 

P 


T 

CP 

T 

CP 

100 

212 

900 

921 

150 

322 

950 

1088 

200 

384 

1000 

880 

250 

428 

1050 

758 

273 

440 

1100 

70 < 

293 

451 

1200 

665 

300 

455 

1300 

665 

350 

497 

1400 

682 

400 

497 

1500 

710 

450 

517 

500 

538 

<00 

585 

700 

<44 

800 

730 

850 

802 

REFERENCE 

1.  Touloukian.  T.S.  and  Ho.  C.T.  (Editors),  Properties  of  Stainless  Steels, 
▼ol.  IV-1  of  Moflraw-Hill/ CINDAS  Data  Series  on  Material  Properties. 

Hill  Book  Co.,  New  Tork,  NT.  in  preparation. 
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FIGURE  S .14.  SPECIFIC  HEAT  OF  I  12  CrMoS  17  STAINLESS  STEEL 
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5.15.  Z  12  CrNi  18  8  STAINLESS  STEEL  [DIN  1.4300] 

The  a  cm  Inal  composition  of  X  12  CrNi  18  8  stainless  steel  is  17.0-19.0% 
Cr,  8.0-10.0%  Ni.  <0.12%  C#  12.0%  Mn,  11.0%  Si.  0.045%  P.  0.030%  S.  and  balance 
Fe.  There  are  no  experimental  data  sets  available  for  tbe  specifie  beat  of 
this  steel.  Tbe  recommended  valnes  are  based  on  those  recommended  for  AISI  302 
stainless  steel  [1] ,  which  is  its  composition  equivalent.  Tbe  uncertainty  in 
tbe  reoommended  valnes  is  estimated  to  be  vitbin  17%. 


TABLE  5.15.  RECOMMENDED  SPECIFIC  HEAT  OF  X  12  CrNi  18  8  STAINLESS  STEEL 


[Temperature, 

T,  X  j 

Specific  Heat, 

v  1  k* 

T 

CP 

T 

CP 

293 

478 

1000 

609 

300 

481 

1100 

623 

350 

499 

1200 

637 

400 

515 

1300 

652 

450  . 

527 

1400 

667 

500 

538 

1500 

682 

600 

554 

700 

569 

800 

581 

900 

595 

1.  Tonlonbian,  T.S.  and  Ho.  C.T.  (Editors).  Properties  of  Stainless  Steels. 
Vol.  IV-1  of  McGraw-Hill/CINPAS  Data  Series  _on  Material  Properties,  McGraw- 


Hill  Book  Co..  New  Tork.  NT,  in  preparation 
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5.16.  X  12  CrNiTi  18  9  STAINLESS  STEEL  [DIN  1.4878] 

The  noainal  coaposition  of  X  12  CrNiTi  18  9  stainless  steel  is  17.0-19.0% 
Cr,  9.0-11.5%  Ni,  £0.12%  C,  12.0%  Mn.  11.0%  Si,  0.045%  P.  0.030%  S,  £5xC%  Ti. 
and  balance  Fe.  There  are  no  experiaental  data  sets  available  for  the  specific 
heat  of  this  steel.  The  recoaaended  values  for  the  specific  heat  are  based  on 
those  recoaaended  for  AISI  321  stainless  steel  [1] ,  which  is  its  coaposition 
equivalent.  The  uncertainty  in  the  recoaaended  values  is  estiaated  to  be  with¬ 
in  +5%. 


TABLE  5.16.  RECOMMENDED  SPECIFIC  HEAT  OF  X  12  CrNiTi  18  9  STAINLESS  STEEL 

[Teaperatnre.  T,  Ej  Specific  Heat,  c  ,  J  kg  *] 

P 


T 

°P 

T 

CP 

2 

1.01 

293 

448 

3 

1.51 

300 

452 

4 

2.04 

350 

476 

7 

3.70 

400 

495 

10 

5.40 

450 

511 

15 

9.87 

500 

525 

20 

11.8 

600 

547 

25 

16.2 

700 

563 

30 

24.5 

800 

574 

40 

48.0 

900 

586 

50 

79.0 

1000 

601 

60 

120 

1100 

617 

70 

160 

1200 

633 

80 

195 

1300 

651 

90 

230 

1400 

669 

100 

258 

150 

344 

200 

389 

250 

424 

273 

437 

REFERENCE 

1.  Touloukian,  7.S.  and  Ho,  C.7.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IV-1  of  McGraw-Hill/ CINDAS  Data  Series  on  Material  Properties.  McGraw- 
Hill  Book  Co.,  New  7ork,  NX,  in  preparation. 


SPECIFIC  HEAT,  J  kg~ 


5.17.  X  15  CrNiSI  20  12  STAINLESS  STEEL  [DIN  1.4828] 


The  nominal  composition  of  X  15  CrNiSi  20  12  stainless  steel  is  19.0-21.0% 
Cr,  11.0-13.0%  Ni.  10.20%  C,  12.0%  Mn,  1.5-2. 5%  Si.  0.035%  P.  0.035%  S,  and 
balanoe  Fe.  There  are  no  experimental  data  sets  available  for  the  specific 
heat  of  this  steel.  The  recommended  values  for  the  specific  heat  are  based  on 
those  reeommended  for  AISI  308  stainless  steel  [1].  which  is  its  composition 
equivalent.  The  uncertainty  in  the  recommended  values  is  estimated  to  be  with¬ 
in  +5%. 


TABLE  5.17.  RECOMMENDED  SPECIFIC  HEAT  OF  X  15  CrNiSi  20  12  STAINLESS  STEEL 

[Temperature,  T,  X;  Specific  Heat,  e  ,  J  kg-1!-1] 

P 


T 

CP 

T 

CP 

200 

423 

700 

569 

250 

457 

800 

581 

273 

468 

900 

595 

293 

478 

1000 

609 

300 

481 

1100 

623 

350 

499 

1200 

637 

400 

515 

1300 

652 

450 

527 

1400 

667 

500 

538 

1500 

682 

600 

554 

REFERENCE 

1.  Touloukian,  Y.S.  and  Ho.  C.T.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IV-1  of  McGraw-Hill; CINDAS  Data  Series  on  Material  Properties.  McGraw- 
Hill  Book  Co..  New  York,  NY,  in  preparation. 


TEMPERATURE,  K 


FIGURE  5.17.  SPECIFIC  HEAT  OF  X  15  CrNiSi  20  12  STAINLESS  STEEL 


61 


S.18.  X  15  CrNiSi  25  20  STAINLESS  STEEL  [DIN  1.4841] 

The  nominal  composition  of  X  15  CrNiSi  25  20  stainless  steel  is  24.0-26.0% 
Cr,  19.0-21.0%  Ni,  10.2%  C,  12.0%  Xu,  1.5-2. 5%  Si,  0.045%  P,  0.030%  S.  and  bal- 
anee  Fe.  There  art  no  experimental  data  sets  available  for  the  speoifio  heat 
of  this  steel.  The  reoommended  values  for  the  speoifio  heat  are  based  on  those 
reeommended  for  AISI  310  stainless  steel  [1] ,  vhieh  is  its  composition  equiva¬ 
lent.  The  uncertainty  in  the  reoommended  values  is  estiauted  to  be  within  +5%. 


TABLE  5.18.  KECQMMENDED  SPECIFIC  HEAT  OF  X  IS  CrNiSi  25  20  STAINLESS  STEEL 
[Temperature,  T,  X;  Speoifio  Heat,  e  ,  J  kg-1!-1] 


T 

CP 

293 

469 

300 

471 

350 

482 

400 

493 

450 

503 

500 

513 

600 

532 

700 

549 

800 

568 

900 

588 

1000 

608 

1100 

629 

1200 

650 

1300 

672 

1400 

694 

NeGrav- 


5.19.  Z  20  CrMoV  12  1  (MTS  50)  [DIN  1.4922] 


Hi*  eoaposition  of  X  20  CrMoV  12  1  stainless  steel  is  11.8%  Cr,  1.07%  Mo. 
0.80%  Ni.  0.35%  V.  0.19%  C.  0.26%  Si.  0.47%  Ma.  0.014%  P.  0.004%  S.  end  bslsnce 
Fe.  The  reeoaaended  values  for  the  speeifio  heat  of  this  stainless  steel  are 
based  on  the  data  of  Fink  et  al.  [1].  The  data  given  by  Fink  et  al.  [1]  are 
for  speeiaens  heated  in  air  at  1050*C  for  30  ainntes  and  then  for  two  honrs  at 
760*C.  The  values  ealenlated  froa  the  Kopp-Nenaann  nixing  rule  agree  fairly 
well  below  500  K.  The  speeifio  heat  valnes  reooaaendod  for  AISI  420  stainless 
steel  are  in  good  agreeaent  with  the  valnes  listed  below  for  Z  20  CrMoV  12  1 
stainless  steel.  The  uncertainty  in  these  values  is  about  ±3%. 


TABLE  5.19.  KBCOMMBNDED  SPECIFIC  HEAT  OF  Z  20  CrMoV  12  1  STAINLESS  STEEL 

[Tes^enuture »  T.  Kj  Speeifio  Heat,  o  .  J  kg  *X  *] 

P 


T 

°P 

293 

446 

300 

449 

350 

472 

400 

492 

450 

512 

500 

533 

600 

577 

700 

636 

800 

708 

900 

818 

REFERENCE 


1. 


Fink.  K..  Riohter.  F..  Lotter,  H. .  and  Sohrecke.  K. .  Thyssenforschung, 
1(2),  65-80.  1970. 
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5.20.  X  40  CrNiCoNb  17  15  STAINLESS  STEEL  (ATS  101) 

The  average  composition  of  X  40  CtNiCoNb  17  13  stainless  steel  is  16.80% 
Cr,  0.42%  C,  0.98%  Si.  0.97%  Mn.  0.013%  P.  0.006%  S.  10.33%  Co.  0.07%  Cn.  2.14% 
No.  0.021%  N.  3.12%  (Nb+Ta),  13.19%  Ni,  2.56%  V.  and  balance  Fe.  The  recom¬ 
mended  values  for  the  specific  heat  of  this  steel  are  taken  from  the  data  of 
Preisendana  et  al.  [1].  The  values  from  the  Kopp-Neumann  mixing  rule,  in  gen¬ 
eral.  are  up  to  9%  higher  than  those  recommended  for  this  stainless  steel.  The 
uncertainty  in  the  recommended  values  is  estimated  to  be  about  +10% . 


TABLE  5.20.  RECOMMENDED  SPECIFIC  HEAT  OF  X  40  CrNiCoNb  17  13  STAINLESS  STEEL 
[Teaqperature,  T.  Ei  Specific  Heat,  c^,  J  kg  *E  1] 


T 

CP 

T 

CP 

293 

443 

1000 

580 

300 

444 

1050 

583 

350 

447 

1100 

586 

400 

453 

1150 

588 

450 

460 

1200 

590 

500 

468 

1250 

591 

550 

479 

1300 

592 

600 

492 

650 

508 

700 

528 

750 

544 

800 

555 

850 

563 

900 

570 

950 

575 

REFERENCE 

1.  Preisendanz.  H. ,  Spyra,  V.«  and  Sehueler.  P.«  DEV-Tech.  Ber.»  2.(2),  293- 
300.  1969. 
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6.  JAPANESE  STAINLESS  STEELS 

6.1.  DSE  STAINLESS  STEEL 

The  noainal  coaposition  of  DSE  stainless  steel  is  11.95%  Cr,  6.95%  W, 
4.85%  Co.  0.25%  C,  0.45%  Si.  0.43%  Xn,  0.008%  P,  0.019%  S,  0.48%  V.  and  balance 
Fe.  The  reeoaaended  rallies  for  the  specifie  heat  of  this  steel  are  based  on 
the  data  of  Nishiaura  [1] .  The  values  below  800  E  ealonlated  fro*  the  Kopp- 
Neuaann  nixing  rule  are  about  8%  lower  than  the  reeoaaended  values.  The 
uncertainty  in  the  reeoaaended  values  is  estiaated  to  be  within  +8%  below  800  K 
and  slightly  higher  above  that. 


TABLE  6.1.  RECOMMENDED  SPECIFIC  HEAT  OF  DSE  STAINLESS  STEEL 
[Teaperature,  T.  Ii  Speoifio  Heat,  c  ,  J  kg  *1  1] 


T 

CP 

575 

544 

600 

546 

650 

552 

700 

562 

750 

582 

800 

610 

850 

660 

900 

736 

950 

865 

975 

948 

REFERENCE 

1.  Nishiaura,  T. ,  Tetsu  To  Hagane,  50(10) .  1449-57,  1964. 


6.2.  DSF  STAINLESS  STEEL 


The  ooaposition  of  DSF  stainless  steal  is  11.98%  Cr»  9.20%  Co.  7.7 5%  T, 
0.20%  C.  0.43%  Si.  0.43%  Mb,  0.008%  P,  0.018%  S,  0.43%  V,  and  balance  Fe.  The 
reeoaaended  rallies  for  the  speoifio  heat  of  this  steel  in  annealed  condition 
are  based  on  the  data  of  Nishiamra  [1] .  The  raises  be lor  800  K  calculated  fro* 
the  Kopp-Nesaann  nixing  rule  are  about  9%  lover  than  the  reeoaaended  raises. 
The  uncertainty  in  the  reeoaaended  raises  is  estiaated  to  be  within  10%  belov 
800  I  and  slightly  higher  abore  that. 


TABLE  6.2.  RECOMMENDED  SPECIFIC  HEAT  OF  DSF  STAINLESS  STEEL 
[Teaperatnre,  T,  Ij  Speoifio  Heat,  e^,  J  kg  *1  *] 


T 

CP 

575 

502 

600 

508 

650 

519 

700 

532 

750 

552 

800 

581 

850 

622 

900 

682 

950 

765 

975 

820 

1.  Nishiasra,  T.»  Tetss  To  Hagane.  ££(10).  1449-57,  1964. 
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6,3.  SUS  304  STAINLESS  STEEL 

IE*  aoaiaal  coapositioa  of  SUS  304  staialess  stool  is  18.0-20.0%  Cr,  8.0- 
11.0%  Ni,  0.08%  C,  2.0%  Ms,  1.0%  Si.  0.04%  P,  0.03%  S.  sad  bslsnoe  Po.  There 
are  so  experiaeatal  dots  sots  available  for  the  speeifie  host  of  this  steel. 
The  reeoaaeaded  y sloes  for  the  speeifie  host  sre  based  on  those  recosnseaded  for 
its  eqaivaleat,  AISI  304  staialess  steel  [1] .  The  oacertaiaty  ia  the 
reeoaaeaded  ysloes  is  estiasted  to  be  vithia  +5%. 


TABLE  6.3.  RECOMMENDED  SPECIFIC  HEAT  OF  SUS  304  STAINLESS  STEEL 

[Teaperatare,  T.  K;  Speeifie  Heat,  o  ,  J  kg-1!-1] 

P 


T 

CP 

T 

CP 

100 

268 

1000 

609 

130 

370 

1100 

623 

200 

423 

1200 

637 

250 

457 

1300 

652 

273 

468 

1400 

668 

293 

478 

1500 

686 

300 

481 

1600 

704 

330 

499 

400 

515 

450 

527 

500 

538 

600 

534 

700 

569 

800 

581 

900 

595 

1.  Toaloakiaa,  T.S.  sad  Ho,  C.T.  (Editors),  Properties,  of  Staialess  Steels. 


Voi.  iy-i  of  ttBflmr-Plll/CINPAg.  Pit*  Siiiu  n  Milixiil  Eamtiu.  MoOrav- 
Hill  Book  Co..  New  Tork,  NT,  ia  preparatioa. 


7.  POLISH  STAINLESS  STEELS 


7.1.  LH17N8  STAINLESS  STEEL 

The  composition  of  LH17N8  stainless  steel  is  16.7%  Cr,  7.60%  Ni,  0.45%  Si. 
0.31%  Mn,  0.11%  C,  0.024%  S,  0.020%  P,  and  bslsnoe  Fe.  There  are  no  experi¬ 
mental  data  sets  available  for  the  specific  heat  of  this  steel.  The  reeoar- 
nended  values  are  based  on  those  recommended  for  AISI  301  [1] .  The  composition 
of  LH17N8  stainless  steel  is  somewhat  similar  to  that  of  AISI  301.  The  uncer¬ 
tainty  in  the  recommended  values  is  estimated  to  be  within  ±5%. 


TABLE  7.1.  RECOMMENDED  SPECIFIC  HEAT  OF  LH17N8  STAINLESS  STEEL 

[Temperature.  T.  Kj  Specific  Heat,  c  ,  J  kg  *] 

P 


T 

°P 

T 

°P 

25 

20.8 

300 

481 

30 

30.9 

350 

499 

35 

42.8 

400 

515 

40 

55.9 

450 

527 

so 

91.0 

500 

538 

60 

132 

600 

554 

70 

172 

700 

5  69 

80 

208 

800 

581 

90 

240 

900 

595 

100 

268 

1000 

609 

150 

370 

1100 

623 

200 

423 

1200 

637 

250 

457 

1300 

652 

273 

468 

1400 

668 

293 

478 

1500 

686 

REFERENCE 

1.  Touloukian,  T.S.  and  Ho,  C.T.  (Editors),  Properties  of  Stainless  Steels, 
▼ol.  IV-1  of  McGraw-Hill/CINDAS  Data  Series  on  Material  Properties.  McGraw- 
Hill  Book  Co.,  New  York.  NT,  in  preparation. 


FIGURE  7.1.  SPECIFIC  HEAT  OF  LH17N8  STAINLESS  STEEL 


7.2.  1H18N9  STAINLESS  STEEL 


IE*  coaposition  of  1H18N9  stainless  steel  is  18.98%  Cr,  8.36%  Ni,  0.12%  C, 
1.12%  Xn,  0.83%  Si.  0.030%  P.  0.023%  S.  and  balance  Fe.  There  is  only  one  data 
set  available  for  the  speoifio  heat  of  this  steel  covering  the  temperature 
range  2-14  I  [1].  The  reeonended  values  are  based  on  Sef.  [11  and  also  on  the 
values  reeonended  for  its  equivalent.  AISI  304  stainless  steel  [21.  The  elec¬ 
tronic  specific  heat  coefficient  ia  0.467  J  kg~^K”^.  The  uncertainty  in  the 
reeonended  values  is  estinted  to  be  within  +5%. 


TABLE  7.2.  RECOMMENDED  SPECIFIC  HEAT  OF  1H18N9  STAINLESS  STEEL 

[Temperature.  T.  1;  Specific  Heat,  e  .  J  kg  *] 

P 


T 

CP 

T 

CP 

1 

0.467 

293 

478 

4 

1.89 

300 

481 

7 

3.38 

400 

515 

10 

5.04 

500 

538 

15 

8.13 

600 

554 

20 

13.1 

700 

569 

25 

20.8 

800 

581 

30 

30.9 

900 

595 

35 

42.8 

1000 

609 

40 

55.9 

1100 

623 

50 

91.0 

1200 

637 

60 

132 

1300 

652 

70 

172 

1400 

668 

80 

208 

90 

240 

100 

268 

150 

370 

200 

423 

250 

457 

273 

468 

REFERENCES 

1.  Maxur.  J.  and  Zaeharko.  T.V..  Aota  Phys.  Pol..  12.(4).  657-63.  1968. 

2.  Touloukian.  T.S.  and  Ho,  C.7.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IV-1  of  McGraw-Hill/ CINPAS  Data  Series  on  Material  Properties.  McGraw- 
Hill  Book  Co.,  New  York.  NT.  in  preparation. 


8.  ROMANIAN  STAINLESS  STEELS 


8.1.  7TC170  STAINLESS  STEEL 

The  eoaposition  of  7TC170  stainless  steel  is  18.0%  Cr.  0.8%  Si,  0.8%  Ti, 
0.7%  Mn,  and  balance  Fe.  There  are  no  experimental  data  sets  available  for  the 
specific  heat  of  this  steel.  The  recoaaended  values  for  the  specific  heat  are 
based  on  those  recoaaended  for  AISI  430  stainless  steel  [1] .  The  eoaposition 
of  7TC170  stainless  steel  is  soaewhat  similar  to  that  of  AISI  430.  The  uncer¬ 
tainty  in  the  recoaaended  valnes  is  estimated  to  be  within  ±5%. 


TABLE  8.1.  RECOMMENDED  SPECIFIC  HEAT  OF  7TC170  STAINLESS  STEEL 
[Teaperatnre,  T,  K;  Specific  Heat,  c  ,  J  kg  *] 


T 

CP 

T 

CP 

100 

212 

900 

921 

150 

322 

950 

1088 

200 

384 

1000 

880 

250 

428 

1050 

758 

273 

440 

1100 

705 

293 

451 

1200 

555 

300 

455 

1300 

555 

350 

497 

1400 

582 

400 

497 

1500 

710 

450 

517 

500 

538 

500 

585 

700 

544 

800 

730 

850 

802 

REFERENCE 

1.  Tonlonkian,  T.S.  and  Ho,  C.7.  (Editors),  Properties  of  Stainless  Steels. 
Vol.  IV-1  of  McGraw-Hill/CINDAS  Data  Series  on  Material  PtQPcrtle_t,  McGraw- 
Hill  Book  Co.,  New  York,  NT,  in  preparation. 


FIGURE  8.1.  SPECIFIC  HEAT  OF  7TC170  STAINLESS  STEEL 


9.  SWEDISH  STAINLESS  STEELS 


9.1.  3R  12HV  STAINLESS  STEEL 

The  ooaposition  of  3R  12HV  stainless  steal  is  18. 5*  Cr,  11.0%  Ni,  0.030% 
C,  0.02%  P,  0.015%  S,  and  balance  Fe.  There  are  no  experiaental  data  sets 
available  for  the  specif ie  heat  of  this  steel.  The  recoaaended  values  for  the 
specif  io  heat  are  based  on  those  recoaaended  for  AISI  304  stainless  steel  [1] . 
The  ooapoaition  of  3R  12HV  stainless  steel  is  very  close  to  that  of  AISI  304. 
The  uncertainty  in  the  recoaaended  valnes  is  estiaated  to  be  within  +5%. 


TABLE  9.1.  RECOMMENDED  SPECIFIC  HEAT  OF  3R  12HV  STAINLESS  STEEL 
(Teaperature,  T,  Ki  Specific  Heat.  cp,  J  kg-1R-1] 


T 

°P 

T 

°P 

100 

268 

1000 

609 

ISO 

370 

1100 

623 

200 

423 

1200 

637 

250 

457 

1300 

652 

273 

468 

1400 

668 

293 

478 

1500 

686 

300 

481 

350 

499 

400 

51 5 

450 

527 

500 

538 

<00 

554 

700 

569 

800 

581 

900 

595 

REFERENCE 

1.  Tonloukian,  T.S.  and  Ho,  C.7.  (Editors),  Properties  of  Stainless  Steels, 
▼ol.  IV-1  of  McGraw-Hill/ CINDAS  Data  Series  on  Material  Properties 
Hill  Book  Co.,  New  Tork,  NT,  in  preparation. 


McGraw- 


TEMPERATURE,  K 


FIGURE  9.1.  SPECIFIC  BEAT  OF  3R  12HV  STAINLESS  STEEL. 
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9.2.  SANICRO  30  STAINLESS  STEEL 

The  nominal  composition  of  Ssniero  30  stainless  steel  is  21.8-22.0%  Cr, 
33.9-34.3%  Ni.  0.013-0.021%  C,  0.48-0.36%  Si.  0.56-0.61%  Mn.  0.007-0.010%  P, 
0.003%  S.  0.49-0.38%  Ti.  0.01%  Cu.  0.28%  Al,  and  balance  Fe.  The  recommended 
▼nines  for  the  specific  beat  of  this  steel  are  based  on  tbe  data  of  Taylor 
(TPfcL)  reported  by  Price  [1].  The  data  of  Peggs  also  reported  by  Price  [1]  are 
lover  than  the  reoommended  value a.  The  uncertainty  in  the  recommended  valnes 
is  estimated  to  be  within  +3%. 


TABLE  9.2.  RECOMMENDED  SPECIFIC  HEAT  OF  SANICRO  30  STAINLESS  STEEL 

[Temperature.  T.  E;  Specific  Heat,  c  ,  J  kg  ^I-1] 

P 


T 

°P 

293 

452 

300 

458 

330 

491 

400 

507 

450 

513 

500 

515 

550 

519 

600 

522 

650 

531 

700 

549 

800 

590 

reference 


1.  Prioe.  E.G. .  Atomic  Energy  of  Canada,  Ltd.  Rept.  T8VI-344,  45  pp.,  1976. 


PRODUCT  EVALUATION  QUESTIONNAIRE 


Please  assist  us  by  evaluating  this  publication  of  Thermophysical  and  Electronic  Properties 
Information  Analysis  Center  (TEPIAC) 


1.  Title  of  Publication  Evaluated:  "Specific  Heat  of  British,  Czechoslovakian,  French, 


German,  Japanese,  Polish,  Romanian,  and  Swedish  Stainless  Steels" 


Dear  User:  We  would  appreciate  it  if  you  would  complete  this  questionnaire  and  return  it 
to  the  Thermophysical  and  Electronic  Properties  Information  Analysis  Center.  The  Defense 
Logistics  Agency  (DLA)  administratively  manages  this  information  analysis  center  for  the 
Department  of  Defense  (DoD)  and  has  the  responsibility  to  insure  that  the  Center  is  respons¬ 
ive  to  scientific  and  technical  Information  needs  of  the  defense  community.  Tour  candid 
evaluation  and  any  other  information  you  provide  will  be  used  to  more  effectively  guide  this 
Center  in  meeting  your  information  needs,  as  well  as  assess  the  value  of  the  Center  to  DoD. 

A  copy  of  your  evaluation  will  be  forwarded  to  DLA. 


1  d 


::  3. 


V 


Is  the  information  (Check  one  or  more  as  applicable): 

Relevant  Technically  satisfactory  Overall  very  useful  to  my  job 

_ Timely  _ Easy  to  use  _ Other _ _ 

_ Technically  excellent  Expected  to  be  used  often  _ _ 


Benefits  you  gained  by  using  this  publication: 

A.  How  often  would  you  estimate  that  you  consulted  or  will  consult  this  publication? 
_ times  per  day  week  month  _ year  (check  one) 


(1)  What  amount  of  time  do  you  estimate  that  would  take  you  to  otherwise  locate  this 
information  yourself _ _ _ 


(2)  What  do  you  estimate  this  amount  of  time  would  cost  you? 


B. 


Can  you  think  of  Instances  in  which  the  information  contained  in  this  publication 
helped  or  could  help  to  save/avoid  costs  on  a  project/ task?  (e.g.,  eliminates  or 
shortens  a  test,  substitutes  material  or  component)  _ Yes  _ No 


(1)  In  how  many  projects/ tasks  do  you  estimate  you  will  use  this  information: 

2  or  less  3  to  5  6  to  10  _ 11  or  more 


(2)  Estimated  costs  saved  or  avoided: 


Less  than  $100 
_ $1001  to  $5000 


_ $100  to  $500 

_ $5001  to  $10,000 


_ $501  to  $1000 

_ $10,001  or  more 


(3)  If  such  savings  relate  to  a  system  being  developed  or  modified  for  the  U.S. 
Government,  please  specify: 


C.  Intangible  benefits  (please  describe): 


What  changes,  if  any,  would  you  recommend  in  this  publication? 

Organization  Illustrations 


Shorter  More  detail 

_ Other  (apecifyTT _ 


_ Printing 


Name  of  User  (optional) 
Job  Title  _ 


Organization 

Address 


Pleaae  use  this  self  mailer  to  return  this  evaluation  questionnaire 


PRODUCT  EVALUATION  QUESTIONNAIRE 


Please  assist  us  by  evaluating  this  publication  of  Thermophysical  and  Electronic  Properties 
Information  Analysis  Center  (TEPIAC) 

1.  Title  of  PubUcation  Evaluated:  "Specific  Heat  of  British,  Czechoslovakian,  French, 
German,  Japanese,  Polish,  Romanian,  and  Swedish  Stainless  Steels" 

Dear  User:  We  would  appreciate  it  if  you  would  complete  this  questionnaire  and  return  it 
to  the  Thermophysical  and  Electronic  Properties  Information  Analysis  Center.  The  Defense 
Logistics  Agency  (DLA)  administratively  manages  this  information  analysis  center  for  the 
Department  of  Defense  (DoD)  and  has  the  responsibility  to  insure  that  the  Center  is  respons¬ 
ive  to  scientific  and  technical  information  needs  of  the  defense  community.  Tour  candid 
evaluation  and  any  other  information  you  provide  will  be  used  to  more  effectively  guide  this 
Center  in  meeting  your  Information  needs,  as  well  as  assess  the  value  of  the  Center  to  DoD. 

A  copy  of  your  evaluation  will  be  forwarded  to  DLA. 


Is  the  information  (Check  one  or  more  as  applicable) : 

Relevant  _ Technically  satisfactory 

Timely  Easy  to  use 

_ Technically  excellent  Expected  to  be  used  often 


Overall  very  useful  to  my  job 
Other  _ _ 


Benefits  you  gained  by  using  this  publication: 

A.  Bow  often  would  you  estimate  that  you  consulted  or  will  consult  this  publication? 

times  per  _ day  week  _ month  _ year  (check  one) 

(1)  What  amount  of  time  do  you  estimate  that  would  take  you  to  otherwise  locate  this 

Information  yourself _ _ _ _ _ _ 

(2)  What  do  you  estimate  this  amount  of  time  would  cost  you?  - 

B.  Can  you  think  of  Instances  in  which  the  information  contained  In  this  publication 

helped  or  could  help  to  save/avoid  costs  on  a  project/task?  (e.g.,  eliminates  or 
shortens  a  test,  substitutes  material  or  component)  _ Yes  _ N o 

(1)  In  how  many  projects/ tasks  do  you  estimate  you  will  use  this  information: 


2  or  less 


3  to  5 


6  to  10 


(2)  Estimated  costs  saved  or  avoided: 


Lea 8  than  $100 
_ $1001  to  $5000 


_ $100  to  $500 

_ $5001  to  $10,000 


11  or  more 


_ $501  to  $1000 

_ $10,001  or  more 


(3)  If  such  savings  relate  to  a  system  being  developed  or  modified  for  the  U.S. 
Government,  please  specify: 


C.  Intangible  benefits  (please  describe): 


What  changes,  if  any,  would  you  recommend  In  this  publication? 

Shorter  More  detail  _ Organization  _ Illustrations 

_ Other  (specify):  _ _ 

kj5.  Name  of  User  (optional) _ _ _ 

Mj  Job  Title  _ _ _ _ 

rv  Organization _ _ _ 

K\  Address  _ 


Printing 


Please  use  this  self  mailer  to  return  thie  evaluation  questionnaire. 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  PERMIT  WO.  13  LAFAYETTE.  INDIANA 
POSTAGE  WILL  BE  PAID  BY  ADDRESSEE 

Thermophysical  and  Electronic  Properties 
Information  Analysis  Center 
Attn:  Director 
CINDAS /Purdue  University 
West  Lafayette,  IN  47907 


PRODUCT  EVALUATION  QUESTIONNAIRE 

*  us  by  evaluating  this  publication  of  Thermophysical  and  Electronic  Properties 

Information  Analysis  Center  (TEPIAC) 

1.  Title  of  Publication  Evaluated:  "Specific  Heat  of  British,  Czechoslovakian,  French, 

German,  Japanese,  Polish,  Romanian,  and  Swedish  Stainless  Steels"  — —  «...  .  ' 


1  User:  We  would  appreciate  it  if  you  would  complete  this  questionnaire  and  return  it 

to  tlie  Thermophysical  and  Electronic  Properties  Information  Analysis  Center.  The  Defense 
Logistics  Agency  (DLA)  administratively  manages  this  information  analysis  center  for  the 
ky  Department  of  Defense  (DoD)  and  has  the  responsibility  to  insure  that  the  Center  is  respons— 
V\  scientific  and  technical  information  needs  of  the  defense  community*  Tour  candid 

yijt  evaluation  and  any  other  information  you  provide  will  be  used  to  more  effectively  guide  this 
H  Center  in  meeting  your  information  needs,  as  well  as  assess  the  value  of  the  Center  to  DoD. 
K-  A  copy  of  your  evaluation  will  be  forwarded  to  DLA. 


Is  the  information  (Check  one  or  more  as  applicable) : 

__Relevant  Technically  satisfactory  Overall  very  useful  to  my  job 

_ Timely  _ Easy  to  use  Other 

_ Technically  excellent  _  Expected  to  be  used  often  _ 

Benefits  you  gained  by  using  this  publication: 

A.  How  often  would  you  estimate  that  you  consulted  or  will  consult  this  publication? 

_ times  per  day  _ week  _ month  _ year  (check  one) 

(1)  What  amount  of  time  do  you  estimate  that  would  take  you  to  otherwise  locate  this 

information  yourself _ _ _ _ 

(2)  What  do  you  estimate  this  amount  of  time  would  cost  you?  _ 

Can  you  think  of  instances  in  which  the  information  contained  in  this  publication 
helped  or  could  help  to  save/avoid  costs  on  a  project/ task?  (e.g.,  eliminates  or 
shortens  a  test,  substitutes  material  or  component)  _ Yes  No 

(1)  In  how  many  projects/ tasks  do  you  estimate  you  will  use  this  Information:  _ 

_ 2  or  less  3  to  5  6  to  10  11  or  more  mr 


(2)  Estimated  costs  saved  or  avoided: 


Leas  than  $100 
$1001  to  $5000 


_ $100  to  $500 

_ $5001  to  $10,000 


_ $501  to  $1000 

_ $10,001  or  more 


(3)  If  such  savings  relate  to  a  system  being  developed  or  modified  for  the  0.S. 
Government,  please  specify: 

Intangible  benefits  (please  describe): 


What  changes,  if  any,  would  you  recommend  in  this  publication? 

_ Shorter  __More  detail  _ Organization  _ Illustrations 

Other  (specify):  _ _ 

Name  of  User  (optional) _ 

Job  Title  ~ 

Organization 

Address 


_ Printing 


Please  use  this  self  mailer  to  return  this  evaluation  questionnaire. 


